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Estimation of Heat Transfer in Moderators Filled with Cryogenic Hydrogen
for Proton Beam Power of 1 MW
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Center for Proton Accelerator Facilities
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(Received February 1, 2005)

As one of the main experimental facilities in J-PARC, an intense spallation neutron source (JSNS) is
constructed. In JSNS, cryogenic hydrogen with temperature of 20 K and pressure of 0.5 to 1.5 MPa was
selected as the moderator. The total nuclear heating at the moderators is estimated to be 3.7 kW for proton
beam power of 1 MW. A cryogenic hydrogen circulation system, which plays a role in cooling spallation
neutron and moderators, has been designed. For a certain operation condition, it is possible to occur boiling
in the moderators. The boiling phenomenon would have an influence on the neutronic performance and the
safety of the moderators. The heat transfer mechanism of cryogenic hydrogen in the moderators needs to be
estimated. However, the mechanism has not been clarified until now. In this paper, the heat transfer of
cryogenic hydrogen was estimated by using properties of cryogenic hydrogen and the heat transfer
correlations used in other fluids, and then the operation condition of the cryogenic hydrogen system has been
considered.

Keywords: Heat Transfer, Cryogenic Hydrogen, Supercritical Pressure, Spallation Neutron Source
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